


From a very interesting paper “On the Conditions and | 


Prospects of Architecture in the United States” by Wm. 


Fogerty, Fellow ot the Royal Institute of British Archi- | 
> é 

tects, published in the January number of Van Nos- | 
trand’s Engineering Magazine, we make the following | 


extract: 


“It is not possible in the limits prescribed for such a | 
paper as this to do more than glance at some of the most | 


prominent of each class of buildings, and I will now pro- 
ceed to a few remarks on the condition of the profession. 
It isnot by any means as flourishing as the large amount 
of building doing in the country would lead one to ex- 
pect. Nevertheless, there are in each large city a num- 
ber of very successful practioners, and there is no reason 
to doubt but that the number will increase according as 
the American public begins better to understand and ap- 
preciate architects and their art, The architects them- 
selves have much to do to diffuse a wider knowledge on 
the subject, and also, as 1 have endeavored to show in 
my previous paper, much to improve in the style of their 
practice. At present—no matter how lavishly money 
may be expended in brick, granite, marble, wood or iron 
amounting, as will be seen, to four or five times the sums 


expended on similar buildings in the old country—the | 
American public seems ts have little confidence in its | 


architects, and seems disposed to employ and remuner- 
ate them only on the most limited scale. What stronger 
instance of this could we have than that of the architect 
to the United States Treasury, who, while planning build- 
ings that cost from ten to twenty millions of dollars an- 
nually, receives but 4,000 dollars a year himself, or 
about three times the pay of a bricklayer in the same 
country? The gentleman already referred to—who fill- 
ed that office for eight years, and displayed no ordinary 
ability in the conduct of the vast work entrusted to him 
—has, it is said in the papers, retired comparatively a 
poor man, nor has there been any allusion to a pension. 
Architects in private practice can do much better, of 
course ; but the disposition is very much, as in the case 
mentioned, to do without them if possible, and even 
when they are employed, to limit their functions to the 
supply of the necessary drawings—the superintendence, 
adjustment of accounts, &c., being placed in other hands. 
The American public cannot, however, be blamed for 
this, when the profession itself neglects these two im- 
portant branches of its duty. It has been credibly stat- 
ed of a well-known New York architect that, when ask- 
ed by his client how much the brickwork of a building 
would cost, remarked that “he had not the least idea, as 
he really did not know how bricks were sold, whether by 
the pound or otherwise.” No wonder if after this, clients 
conclude that architects are only fit for drawing a 
pictures, and feel disposed to get rid of the architect 
once the drawings are prepared, or else place the next 
monster hotel or warehouse wholly in the hands of some 
so-called “practical man” as in the cases already allud- 
ed to. 

“ The neglect of the financial element in their prac- 
tice by American architects recently called down on the 
profession a severe rebuke from the late Governor of 
the State of New York, who, in his message to the Leg- 


islature, drew attention to the fact that State buildings | 
had cost on an average about four times the amount of | 


the architects’ estimates. In consequence of this alarm- 
ing discrepancy he recommended that in future the ar- 
chitect should only be employed to furnish the drawings 
and that when once these were obtained a builder should 
be employed to superintend the work, including the ad- 
justments of estimates, contracts and accounts, This 
is simply carrying out by the State the same principle 
which so generally prevails in private practice, and con- 
sidering architects as mere draughtsmen, unfit to be 
trusted with anything beyond the limits of their drawing 
board. In fact the very word is misunderstood, and 


whenever a member of the craft wishes to let the public | 


know that he is anything more than a draughtsman ,he 
has to advertise himself as “architect and superintendent 
of works,” as if the former did not necessarily imply the 
latter. 

“Among the most obvious wants in America is a week- 
ly journal devoted to the interests of the atchitectural 
and building public. In a country where journalism in 
all other departments is so fully worked, there seems 
every reason to anticipate success for one such. At pres- 
ent the English building journals circulate largely, but 
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| they can neither give local news nor be desirable media | 


for trade advertisements. There is a monthly journal 
| called the American Builder, very good of its class, but 
once a month is not often enough either for news or ad- 
vertisements.” 


The want of a weekly paper devoted to the interests 
| of American architects, referred to by Mr. Fogerty, is 
now well supplied by the American Architect and 
Building News of Boston, and by ENGINEERING NEWS. 


| Advertisers patronizing either of these publications 


reach many times the number of architects than by any 
other class journals, either home or foreign. 





Wm. S. Barbour, C. E., is the newly elected City En- 
gineer of Cambridge, Mass. 


A new gas company was chartered by the City Coun- 
cil of Des Moines, Iowa, last Monday night. 


The City Council of Peoria, I1l., appropriated $25,000 


toward the proposed free bridge Jast Monday night. 


Mr. Henry W. Wilson of South Boston, is awarded 
the work of surveying the Sate Flats in Boston Harbor. 


street lamps, which burn 3,000,000 cubic feet of gas each 
night. 


are replacing many of the wooden bridges on the line of 
their road with iron ones. 


3rown stone of an excellent quality is quarried at 


with 600,000 feet within the next two years. 


All of St. Louis north of Washington avenue, is going 


ooo per year. St. Louisians think gas too expensive. 


W. L. B. Jenney, of Chicago, has been appointed Pro- 
fessor of Architecture and Design in the Polytechnic 
School, University of Michigan, Anu Arbor. Lectures 
| will commence in September next. 


The County Surveyor’s office of Peoria County, must 


” 


be a ‘‘ big plum ;” the following surveyors are candidates 


Hudson, Joseph W. Alston and Arthur T. Birket. 


A meeting of the Quincy, IIL, merchants was held on 
the night of the 21st to induce the Ohio and Mississippi 
railroad to extend its line from Beardstown to that point, 
and connect with the Quincy, Missouri and Pacific. 


The King Iron Bridge Manufacturing Company, of 


plement of one hundred and fifty workmen. They start 
in with orders for thirty-seven iron bridges on their 
books. 


road will be extended to Iowa city, Iowa, by July 1. It 
is already ironed for twenty miles beyond Cleveland, 





| iron. 
| The Barney & Smith Manufacturing Company are now 
| running 7oo men and have under orders 16 sleeping 


London has 5,000 miles of gas mains, and 54,000 | 


L’Anse, Mich. The quarry is to furnish Chicago parties | 


The track of the Chicago, Clinton and Western rail- | 
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Fireless engines are attached to street cars on one of 


the lines in New Orleans. They consist of a simple 


| boiler and cylinder placed on trucks. At the terminus 


sufficient steam is taken on—as an engine does water— 
to last for the trip. The car obtains better speed and is 


more easily managed than one drawn by ho ses. 


The earnings of the Indianapolis, Bloomington and 
Western road, from its passenger traffic, in the month of 
February, exceeded those of the corresponding month in 
1875, nearly four thousand dollars, while it is estimated 
that an increase of thirty-six thousand dollars will be 


shown in earnings from the freight business. 


The Cleveland Rolling Mill Company are putting in 


| four of Deering’s patent Automatic Steam Vacuum 


pumps in their Lake Shore Mills, These pumps will 


carry the water from the lake to a height of about sev- 
enty feet in the aggregate and will supply the rolling mill, 
the plate mill and also furnish the Standard Iron Com- 
pany. 


There could probably be no better illustration of the 
darkened state of the public mind about the causes of 


| our present political disease than the approbation with 


The Delaware, Lackawanna and Western railroad Co. | 


| 


which the present rage for cutting down the salaries of 
public officers is regarded, as a measure of economy. 
Far from being a measure of economy, it is one more 
step in the process by which a middle wall of partition 
has been erected between the honest, capacity and ener- 
gy of the American people and the government it dearly 
loves and would fain be proud of. 


Miller, Jamieson & Co.'s bridge and boiler works, of 


Cleveland, are running to their full capacity with con- 


| stantly increasing orders. They have just completed a 


| 


| one hundred foot bridge for Warren county, Illinois, an 
to be lighted with kerosene lamps, saving thereby $20,- | 


iron Jail for Fort Scott, Kansas and a number of boilers 


| for the Pennsylvania oil regions. They have orders for 


a large number of oil and other tanks for local firms and 
outside parties, and have just received an order for the 


steam heaters for the Case Avenue School building, the 


| contract for which was recently awarded to Piece and 


| Chase, of Syracuse, N. Y. 


Cleveland, Ohio, started up on Monday with a full com- | 


Experiments continue to be made in France to test 


; 5 : , : | the efficiency of an engine having no wheels, but provid- 
at the ensuing election in April—D. B. Allen, Edward | : 2 . 


ed with what may be called legs. It does not roll; it 
walks, runs or gallops. It is like an ordinary engine, 
with straight rods terminating in broad circuler skates. 
There are three legs in front and three behind. The 
moving cylinders, instead of turning wheels, raise the 
feet. The invention, it is claimed, is particularly adapt- 
ed for carrying weights up an incline, as a convenient 
substitute for the means now employed. One of these, 
which is at present at work on a French railway, weighs 


| ten tons, and goes four to five miles every hour, but can 


| 
| 
| 


leaving fifty-five miles more, already graded, to tie and | 


| coaches to be equal in finish to any now running; 14 day | 
what they want. They look to the newspapers to learn 


coaches ; 650 freight cars, 500 of them being eight-wheel- 


ed merchandize cars; 150 freight cars for 3 feet gauge, | 


| and six narrow passenger coaches, in all over $700,000 
| worth of work. They have many inquiries about cost 
and dimensions of narrow gauge cars, mainly for short 
local roads. 





accomplish, if desired, eleven or twelve miles an hour. 


The matter of advertising, as a business measure, is 
often misunderstood. It is an undeniable rule of the 
trade that advertising pays. Of course the same judg- 
ment and prudence must be exercised in advertising as 
in any other part of one’s business. If this is not done, 
instead of paying it may become a source of loss. It is 
more necessary to advertise now than it was 50 or 100 
years ago. People are more busy now than they were 
then. They have less time and leisure to look about for 


where their wants can be supplied, and they accept it as 
a settled rule that a man who advertises the commodities 
which he has to dispose of, instead of waiting for the 
people to find out the fact for themselves, is the best man 
to deal with, and most likely to give satisfaction. 
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About Sewer Crades. 
By Geo. W. Rarrer, C. E., ROCHESTER, N. Y. 
Written for Engineering News. 














































In a former article an attempt was made to establish 
the genera! proposition that a definite relation exists be- 
tween the inclination of sewers and the prevalence of zy- 
motic disease, in any given locality, thickly populated 
areas being in every case understood. An attempt will 
now be made to show how a system of sewer grades 
shoukl be designed in order to secure a maximum of ef- 
ficiency. 

As before, attention will be invited to the condition 
of affairs in the city of Rochester. 

The following tables, prepared from the meteorolog- 
ical records of the signal service office at this place, and 
from the records of the health officer show the relation 
of meteorological phenomena, for three years, to the 
deaths from zymotic disease during the same time, 

An inspection of the tables will show that since 1873 
there has been a large increase in the number of deaths 
from malarial causes; so that in 1875 the number of 
deaths from Scarlet Fever is greater than the total of 
deaths from zymotic disease during either of the two pro- 
ceeding years. It willalso be seen that the rainfall was 
fourteen inches less in 1874 than in 1873 and twenty 
inches less in 1875. 


| | 


Moreover it is a fact that since October 1873 we have 
not had what is commonly termed a heavy rain storm. 
At that time five and eighty-seven hundredths inches 
The effect of this 
heavy rainfall was to cleanse the sewers of old accumu- 
lations throughout the whole city. 
sewers 


fell in less than forty-eight hours. 


Not only were the 
washed clean, but the street pavements, alleys, 
back yards, sink-holes and cess-pools were to a certain 
extent washed clean, and thus put into the best possible 
condition to resist an inroad from zymotic disease. 

An examination of the daily record shows that at no 
time since October 1873 has there been more than two 
and this is not suf- 
ficient to cleanse a system of sewers as faulty as that of 


inches rainfall in twenty-four hours ; 


Rochester. 

Farther, an examination of the same record shows, 
that at no time during the period under consideration 
has the melting of snow proceeded with such rapidity, as 
to produce an amount of running water equivalent toa 
rainfall of two inches in twenty-four hours. 

Moreover, the heavier rains since October 1873 have 
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during any particular storm has found its way into the 





occurred only after periods of continued dry weather, so | 
that not more than sixty-five hundredths of the total fall | 
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sewers, soon enough to be of any great value for flushing | 
purposes. 

During the first twelve days of August 1875 there 
were two rain storms of nearly two inches in twenty-four 
hours. (One and eighty-three hundredths the sixth, and 
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ber of deaths dropped from 75 in July to 56 in August. 
It is generally supposed that rainy weather is of itself 





August is or- 
The beneficial ef- 
fect of these two storms is seen in the fact that the num- 
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more unhealthy than fair weather. This is a mistake, 
the only difference in favor of fair weather being the 
greater liability to exposure during rainy weather. 

March 1874 had the greatest amount of wind of any 
month during the three years. The deaths from zymot- 
ic disease in that month were less than in any other 
month during that time. 

The retention of sewage in the sewers, as spoken of 
above, is the more lamentable when we consider that na- 
ture’s provisions at Rochester, for disposing of sewage 
are of the most ample description. The Genesee river 
makes a descent of about two hundred feet at this point. 
The aeration and consequent purification of the sewage 
matter is therefore rendered certain, provided the matter 
to be purified is once gotten into the river. 
that is certainly failure in everything. 

It is certain therefore that the grade of the sewer 
should be sufficient to carry all the sewage matter away 
to some point where it can by no means impair human 
existence. 

In any particular case to determine the grade capable 
of performing this duty, it will be necessary to have ac- 
curate information relative to the average amount of wa- 
ter to flow through the sewer every twenty-four to thirty- 
six hours, it being unsafe to allow the sewage matter to 
remain in the sewer longer than that time. 

Also the amount of human faeces, and other solid sub- 
stances, which the sewer is regularly to dispose of should 
be ascertained. Not only the amount to be disposed of 
immediately, but the amount to be disposed of in the fu- 
ture, when the locality is completely built upon, should 
be estimated and allowed for. 

The laws governing the adaptation of the grade to the 
sewage matter, and to the amount of water were stated 
in a preceeding article, (See Eng. News vol. 3, No. 4) 
and are therefore omitted here. 

The following table of duty of water in rivers with va- 
rying velocities is taken from an English work on Sew- 
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age. 
s inches per second will move clay and work it up. 
oa ue ° fine sand. 
- = coarse sand. 
ae sa * fine gravel. 
lee " coarse gravel. 
6 * . . stones size of an egg. 


The author of the work from which the above was 
taken farther says: sewage matter flowing through con- 
duits should have the following velocities : 

Conduits of 36 inches diameter require 30 inches per 
second velocity ; of 18 to 36 inches in diameter require 
36 inches per second velocity; of 6 to 18 inches diame- 
eter require 40 inches per second velocity. 

We are now treating a branch of the drainage subject, 
which has as yet received comparatively little investiga- 
tion. Upon this branch of the subject to advance opin- 
ions, with anything like dogmatism is certainly not the 
present writer's intention, Nevertheless, the author has 
some reasons for believing that most formule in common 
use for the flow of sewers, are radically deficient, inas- 
much as they neglect important factors which suould be 
taken into the calculation. 

In the first place it will be a matter of surprise to ma- 
ny engineers to learn that a large proportion of the ex- 
periments on which present formule are based were 
made more than a hundred and twenty-five years ago. 

The first item of error in these formule is the neglect 
to make any allowance for the different materials of 
which water conduits are constructed. Indeed it has 
been broadly assumed that no difference should be made. 
This idea has been so prevalent that a recent English 
writer on sewage, whose work has been republished and 
largely circulated in this country states, “that for all prac- 
tical purposes the nature of the materials of which a sew- 
er is constructed need not be taken into consideration.’ 

The present writer with all due reverence to the emi- 
nent mathematical and other authorities who have writ- 
ten upon this subject, believes that in order to be prac- 
tical in the higher sense of the word, which means ¢o de 
correct, it ts necessary to take into consideration the na- 
ture of the materials used in sewer building. 

Failure one, then, consists in not allowing for the dif- 
ference in coefficient of friction between glazed or glass 
coated sewer pipe and rubble masonry, for instance, 

Before proceeding further with this invest%ation the 
following portion of a recent editorial in “ Engineering” 
is given as corroborative evidence on the point in ques- 

ion. 
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“When M. Bazin semen his report to the Acade- 
my of Sciences in 1863 many illusions which had almost 
universally prevailed during the preceeding century were 
rudely dispelled, and from the multiplicity of fresh data 
the science (of hydraulics) received a new impulse. 

Perhaps the most important of all the facts elicited 
was the vast and unexpected influence of what may be 
teamed the shim of the channel upon the speed of the 
current, etc.” The gist of the matter is that M. Bazin 
proves by direct experiment that from an engineering 
point of view it is of the greatest importance to know 
whether the surface of a water conduit’is brick, iron or 
glass, since the resistance varies widely for these differ- 
ent substances. 

Error second has been in applying the same formulz 
for the flow of sewage matter as for the flow of pure wa- 
ter. It is evident on slight inspection that the friction of 
sewage matter will increase in proportion to the consist- 
ency ofthe mass. Moreover, the nature of the substances, 
their tendency to agglutination must be considered and 
allowed for. 

An excellent illustration of the inaccuracy of the old 


formule for a steady flow through the pipes is afforded | 
by recent experience in laying an iron conduit from Hem.- | 


lock lake to the city of Rochester. ‘The pipe is twenty- 
eight miles inlength and was calculated by Eytelwein’s 
formula to deliver seven million gallons in twenty-four 
hours. 
at the reservoir proves that in fact the pipe is delivering 
more than nine million gallons in twenty-four hours. 

This it is true 1s an error on the safe side and is mere- 
ly cited as showing that this whole matter of the flow of 
water is yet to a certain extent empirical. 

The following table compiled by an English engineer 
illustrates the question under discussion. 

Table of comparative time of run of water through 
brick drains and glazed pipes. 


: [Depth of wa-/Time through/Time through 
INCLINATION. jter in inches. glazed pipes. | brick drain 
| 


LO cénecsa seeees | 5.0 38.0 50.0 
2.00in. in §0 feet. .. 4.5 16.5 25.0 
3-75 eS sal 5-5 19.0 27.0 
1.25 ” vee} 3.0 18.0 26.0 
0.50 ’ 3-5 25.0 36.0 
3.25 . $.0 15.0 22.0 
1.75 - 6.0 13.5 21.5 


= 5 


Where a large area is to be drained the first thing to 
be done is to make a minute topographical survey of the 


whole territory. This shows at once the lines of main 


drainage and the amount of fall which can be obtained | 


along these lines. This also renders it possible to lay 


out the whole system to the best advantage ; giving the 
greatest fall to the house drains ; the next greatest to the 


street sewers ; and so on diminishing the rate of inclina- 


tion as the body of sewage matter increases and tends 
toward the main outlet. 

To construct extensive sewers previous to this topo- 
graphical work is generally to waste money, it usually 
happening that an increase of population or a more ex- 
tended use of the sewers from any cause whatever in- 
creases the duty of these “‘ thumbed in” sewers beyond 
their capacity to perform. | 

A sewer is wholly a sanitary contrivance. If it fail to 
preserve health, so far as it is intended to preserve it, it 
fails in everything. 
viously comparatively free from disease, it becomes a pub- 
lic nuisance, and like other public nuisances should be 
abated. 

It is important, therefore, before building sewers that 
those having their construction in charge should at least 
understand a few of the difficulties to be met with ; as 
well as some of the reasons for the complete failue of 
many sewers already constructed. 


The following table of sewers, etc., selected throughout 
the city of Rochester explains’ itself. 












































13 le .| e | S Is 258 inf 
lé|gs| [2 | 2 le See ise 
le lszigg | Be] 2 lo je bsgls* 
Name of Sts.| . g |S3/=2 mk s Soaks 
Bi elELSE) SE) zs iS [oe eeibe 
ig} el 2Zo0l988 | vf ei] |s;8o "™&s 
is) 8 IZ 54 lz | 2 Asztesice 
Pi OK |n8) 4 AsAesal<s 
Oak, . 2| 1300/1207} 1.041, 24 |Brick | 8. 5\ 3 |o 
Greig... paweiaa 3) 1600) 1025/0.826/18 x 18 Stone | 8.5) 2 | 10 
ee «| 4 45! 43 4§0|2.000| 12 | Tile | 7.0) o | 5 
Marietta...... wolo.8s51| 12 | Tile $s) 1: | 7 
ROS. a -05 |2975|2904\1.059 12 | Tile | 
; | | 18x 18 Stone | 7.5) 3 28 
Prince... .... . .|10|2500|2469|0.980 18 x 24 Stone | 9.0! . | 27 
Wilder... - }11|2700]2612|0.075 24x 24 Stone | 7.0] 15 | 20 
Gregory.. 12!2300! 2266/0. 423 24 x 24 Stone | | ao4sty 
; | 12 Pipe | 7.0 
l eal | 7 
Mt. Hope Av.|12/6000! 3570/0. 286/24 x 36 Stone |11.0 19 * 
Munger...... 12|2100| 2055 0. 258 24 x 24 Stone} 8.0) 10 15 
Hoeltzer, 13/1500) 1415/0. 282| 12 |Pipe (10.0) 1 10 
St. Joseph . 13 4900)3150\0. 200|24 x 24'Stone 8.0\ 20 
Hudson... .257|24 x 24|/Stone | 8.0) 15 





*Outlet for large area. 


A measurement of the amount of water received | 


If it cause disease in localities pre- | 
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It should be understood that this showing is partially 
relative so long as no information is at hand as to the 
sanitary condition of back yards, alleys and the surround- 
ings generally on the streets enumerated. 

In conclusion it is certain we can by no expedients 
change the course of nature’s general laws, 
and decomposition are beyond man’s control. 
| sanitary and engineering point of view, therefore, it only 


From a 


| remains to give sewers such grades, or such an amount 
of water from artificial sources as to always convey sew- 


dangerous to mankind. 

There are not wanting intelligent engineers who hold 
that this method of removing sewage matter by water 
carriage is entirely that it is in fact the most 
ruinous source of waste of the age. 


wrong, 
Indeed the present 


| of national economy. 
enormous extent as to render its discussion impossible | 
at this time. 

RESUME. 


In designing a system of sewerage and drainage 


the points meriting consideration are : 


I. Surface Configuration. To determine this, topo- 
graphical surveys are necessary. 
2. Maximum, minimum and average rainfall. 
| 3. Population, present and prospective of the pro- 
| posed drainage area. 
| 4 The amount of solid matter likely to pass into the 
| sewers every twenty-four hours, should be estimated. 
| §. If the given drainage area has, or is to have an } 
artificial water supply, it should be determined how 


tion to that finding its way to them through the ordina- 
ry economy of life. 


6. The materials of which 


order that proper allowance may be made in estimating 


grades for varying coefficients of friction and agglutina- | 


tion. 

It is customary in works on sanitary engineering to give 
tables and statements of grade, These tables and state- 
ments are apparently founded on the supposition that the 
general conditions are the same for every place, while 
they are in fact often entirely dissimilar. Moreover these 
grades are frequently but wild guesses, founded on so 
called “ practical experience.” 

The present writer therefore refrains from giving any 
“grades per hundred” whatever, preferring to calculate 
| them for each case occurring in practice, only after the 
data referred to in the resume shall have been 
tained. 


ob- 





Detroit Water Works. 
From the 24th annual report of the Board of Water 
of Detroit, 
dense the following : 


Commissioners, for the year 1875, we con- 


Our own city differs from nearly all others in this— 
that we have put the cost of maintenance exclusively up- 
on the water consumers, and, for a long series of years, 
have in addition thereto, made them pay for all water 
used for the purposes of the Fire Department and for the 
public ornamental and drinking fountains. Philadelphia, 
one of our oldest cities in water works experience, col- 
lects from the property fronting on each side of the street 
as the pipes are laid one dollar per foot front, and the 
report of their Water Board shows the sum thus collect- 
ed in 1874 to be $198,896.99. In the city of Chicago a 
lot of 24 feet front, and a one-story house upon it, the 
assessment for a family is $5; if the front is extended to 
45 or 50 feet, and the house carried up five stories in 
height, the number of persons occupying the house being 
the same, the assessment is $28—showing that in an as- 
sessment of $28 the realty pays $23. In Brooklyn, N. Y., 


is assessed $4; 


if the frontage of the lot is extended to 


assessment is $18—showing that in an assessment of $18, 
the realty pays $14, New York city has the same sys- 
tem of assessment, with a proviso that all lots of more 
than §0 feet front shall be subject to special assessment. 
This system of assessment obtains generally throughout 
the country, while in this city, trom the establishment of 
the works to the present time, the owner of an entire 
block has been assessed the same as the person having 
but 12 or 20 feet—the assessment being only for the wa- 
ter used. There are other reasons why the entire cost of 
the works should not be put upon the water consumer. 
It has been the rule of the board for many years, as pipes 
are laid, to put in branches wherever the fire commis- 
sioners require five hydrants—involving considerable ex- 


pense ; in addition to which the board are required to | 


expend a large amount in laying pipes for protection 
against fire, 

In the past season more than 2000 feet of 8 inch and 
6inch pipe have been laid at the request of the fire 
commissioners, and in accordance with the general wish 
of parties having a large amount of property exposed to 
| loss by fire without proper protection. In addition 





Wind, rain | 


age impurities away to some point where they cannot be | 


writer has grave doubts as to its expediency on the score 


This however is a question of so | 


much water can be spared daily for the sewers in addi- | 


the different classes of | 
sewers are to be constructed should be decided upon in | 


a family in a one-story house with a frontage of 16 feet | 


37 or 50 feet, and the house made five stories high, the | 
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there has been laid 11,100 feet of 6 inch pipe on streets 
designated as to be paved the coming season, and as they 
| were connected with streets already paved and were des- 
titute of fire-hydrants, the board deemed it their duty _ 
| lay the pipes. In all these streets there was already a 
abundance of water for ihe purpose for which rates are 
assessed—consequently no additional revenue was receiv- 
ed for this large outlay, In accordance with the advice 
of the law officer of the city, and of their own attorney, 
the board will enforce the provisions of the law, to as- 
sess and collect a tax upon property in front of which 
water nipes are laid and which do not pay water rates. 
The tax on vacant lots is three cents per foot frontage. 

| For the first time in the history of the present works, 
| their entire annual expense,- 
cluding the pipes laid), operating expenses and the in- 
terest upon the bonded debt—has been paid from the 
ordinary sources of revenue of the board. The average 
daily quantity pumped was equal to 107 gallons for each 
| person in the city 

The net increase in length of pipe for distribution is 
3 miles. There have also been 2% miles of force-mains 
laid to connect with the new works, making the total 
pipeage of the city 192% miles, of which 88% miles is 
iron pipe, and 104 miles wooden logs. About 3 miles of 
iron pipe has been laid in streets previously supplied by 
logs. 


cost of construction (in- 


i I 


rhe mains laid range in diameter from 42 in. to 6 in, 
The laying of about 4 miles of 6 in. to 10 in. pipe is re- 
commended for the present year. 


The report of the engineer shows that the number of 
gallons of water pumped was 917,600,000 in excess of the 


previous year, or over 
1573. 


10 times the increase of 1874 over 
Taking the first months of the past three years, 
we find the amount of water pumped during that period 


| 
| 
| 
| 
| 
| 
| 


in 1873 Was approximately 881,500,000 gallons ; in 1874, 
704,000,000 ; while in 1875 it rose to nearly 1,215,000, - 
ooo, or about 7§ per cent. greater than in 1873. This 
shows the enormous waste during the severe weather, 


mainly in the lower portions of the city. 

Che water rates for the past year amount to $195,803.- 
64. If 2cents per 100 gallons—the meter rate—had 
been received for all the water pumped, there would have 
been $841,490 or nearly four a half times 
} much. 

People are accustomed to regard 
as costless and free as air; 


55, and 


as 
water as something 
while they regard gas an ex- 
pensive article, of which much care must be taken in 
using. And yet at cents per 100 gallons, water 
| worth $1,50 per 1,000 cubic feet—much more than most 
of us are now paying for gas. The only reason of this 
difference in feeliug is that gas is measured to consumers, 
| while the leaving a faucet open to prevent improperly ar- 
| ranged pipes from freezing in winter, or to let the water 
} rn cool in summer, adds to the rates. Could 
this waste be checked, the rates might materially re- 


1s 





nothing 


be 


duced, and watchful consumers receive a benefit from 
their care. But this cannot be until a water meter is in- 
vented, as cheap, and certainly as reliable, as a gas me- 


ter. But it may be much lessened by placing meters in 
large establishments. 
| In 1861 the amount of water used in the city of Bos- 
| ton had risen to 103 gallons per day to each inhabitant, 
and the board became alarmed lest the supply, which is 
limited, should fail, and they commenced the introduction 
| of meters. The consumption was gradually reduced un- 
til in 1866 it had fallen to §8 gallons per day, a decrease 
| of 43 per cent., while at the same time there had been a 
gain of 48 per cent. in the average head, and notwith- 
standing the decreased consumption the revenue increas- 
| ed $120,000, or 29 per cent. 
| In 1870 the supply was less than 60 gallons per day 
- hes 1d, and in 1874 one-eighth of the whole consump- 
tion passed through meters, and paid one-fourth of the 
revenue. This result was obtained by the use of about 
1,100 meters. Certainly 60 gallons a day should be an 
abundant supply for all purposes, and had this amount 
not been exceeded last year, there would have been a 
saving of nearly $9,000 in fuel alone. 

But it is often stated that this waste of water is not 
really a loss to the city, as it aids in keeping the sewers 
clean. We have here about eight square miles drained 
by sewers, and an inch of water on that area would 
amount to 139,000,000 gallons. Assuming that four- 
fifths of the rainfall passes off through the sewers, then 
during a fall of one-fourth of an inch, or one smart show- 
er, as much water would flow through the sewers as 
would otherwise dribble into them in two and a half days 
| at the average daily distribution of the past season. ""” 
Taking the amount of the contracts for the new works 


already let, and the cost of pipe-laying. etc., the costgfor 
construction is as follows: 





Amount paid on contract and work finished 
Cost of land $35,000.00 
Inlet pipe......... 16,000,00 
Laying mains. 
Engineering, superintende nee 
spection. . 


23,000.00 
and in- 


(000,00 





$50,000.00 
Amount of contracts not yet completed 


Dock, canal and basin.. 
Pump wells, (bolts, etc.) 
Engine... minus 

42 inch main 


$102,000.00 
34,000.00 
104,000.00 
162,000.00 





30, 24 and 12 inch do 26,000.00 
Bends and branches 0,000.00 
Gates .. 14,000.00 
| $452,000.00 
Total . 


$532,000.00 





Which will be seen to be far within the estimates _for 
| the same times. 
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CONSUMPTION OF SMOKE. 

Those cities which are also manufacturing centres are 
greatly troubled by the quantity of smoke poured forth 
from hundreds of workshop chimneys. Within the last | 
few years the nuisance has become aggravated by the in- 
creased consumption, from motives of economy, of soft 
or bituminous coal by private individuals. It would bea | 
great advantage, on the ground of personal comfort alone, 
to get rid of this black cloud, as well as an improvement 
to the looks of any city. Few people are however so | 
public spirited, at any rate few of those who have charge 
of large manufacturing establishments, as to go to any 
expense for appliances to promote this end alone; but | 
when it is considered that the smoke represents so much 
fuel which is not utilized, it may become a paying opera- | 
tion if we can make this now wasted heat available 

When coal is first put upon a fire, as has been so well | 
explained in Mr. Dudley's recent papers, it undergoes a 
process of distillation; the volatile portions of the coal 
are driven off, and this gas and smoke from all pieces 
except those immediately in contact with the incandes- 
cent fuel, rises without being heated sufficiently to com- 
bine with the air which comes up through the grate. A 
high temperature is necessary to secure the chemical 
combination. If the gases now pass off through the | 
comparatively cooler flues, smoke-pipe and chimney, 
they never burn. It is to secure their chemical union 
with the oxygen of the air that what is called a combus- 
tion chamber is provided, a chamber often lined with 
non-conducting material, where the heat will conse- 
<juently be intense, and the desired union of the elements 
be possible. Contact of the gases with iron surfaces, 
such as the sides of the stove or of the fire-box, and the 
surtace of the boiler, abstracts the heat and chills them 
helow the combining temperature. If it were practicable 
to produce a downward draught, so as to cause the gas 
from the fresh coal, mingled with air from orifices around | 
the door, to pass through the white hot coal below, the 
desired combustion would be effected. 

A simple modification has recently been introduced in 
some furnaces in Chicago which seems to produce the 


desired result. Within the furnace is placed a partition 


extending down towards the fire, somewhat of the nature | 


of a hanging bridge, as it is called, the partition being 


situated near the rear of the fire. The gas and smoke 
arising from the coal, with air from around the tire door 
when passing to the flue is deflected upon the surface of 


the burning coals below the bridge, and become heated 


sufficiently to be burned. 


The space beyond this bridge 
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thus really becomes the combustion chamber, although | 
such a fact is not stated in the report of trials of the con- | 
trivance which we have seen. From a contemporary we 
gather some facts in regard to the increased efficien- 
cy of the furnace with the introduction of this partition. 
A boiler of N. K. Fairbank & Co's. which, in a careful 


test, evaporated 7.74 lbs. of water per pound of coal, 


| with this improvement evaporated 9.15 lbs. of water per 


pound of coal, a gain of over 18 per cent. The Palmer 


House boilers, in a prolonged trial of two months with, 
and two months without the improvement, showed a 
saving of from 23 to 24 per cent. At the Chicago Wa- 


| ter Works, during February of 1875, 40,000,000 gallons | 


were pumped per day, with an average consumption of 
96.000 Ibs. of kard coal at $8.00 per ton. This would 
show 421 gallons of water raised for each pound of coal 
burned, and would make the coal $9.49 per million gal- 


lons. During eight days of February, 1875, after the in- | 


troduction of the partition under the boilers, 40 million 
of gallons were pumped with an average of 85,000 Ibs. 


of soft coal, at $5,50 per ton. Each pound of coal there- | 


fore raised 479 gallons, at a cost of $5.73 per million gal- 
lons. It is unnecessary for us to compute the annual 
saving at this rate. The most economical pumping with 
hard coal was in November last; at that time 38 million 
gallons per day were raised with 85,000 Ibs. of coal, or 
463 gallons per pound, giving a cost of $3.64 per million 
gallons. ‘The saving here is $2.91 per million gallons. 

The economy shown is enough to warrant the change, 
even at more expense than required to put in a simple 
partition. We gain besides the benefit to the city from 
the entire absence of smoke. House stoves and furnaces 
can readily be similarly modified, but the saving cannot, 
in that case, be so simply shown, as by the gain in evap- 
orative power of a boiler. 





POLITICAL ENCINEERINC. 


Perhaps the largest incorporated village in America, 
if not in the world, is the village of Hyde Park immedi- 
ately south of, and adjoining this city. It comprises 
an area of twelve miles from north to south, with a mean 
width from east to west of four miles. It is traversed 
by every one of the great trunk railway lines leading to 
the east, beside the Illinois Central running south. With- 
in its limits are the thriving manufacturing settlement of 


| South Chicago and a score of suburban settlements, the 


homes of large numbers ot Chicago business men. It 
has the highest, dryest, most desirable land, and the 
deepest, meanest, and most irreclaimable swamps, of any 
of Chicago’s suburbs, but all are alike favorite specula- 
tive property and are held at prices favorable for taxation, 
but slow to find purchasers in these dull times. 

This wide-spreading village contains the broad South 
Parks with their splendid boulevards, where the fashion 
and fancy of Chicago air themselves and their equipages 
in the long evenings of summer time; its people are sup- 
plied with water from Lake Michigan, forced into their 
houses by direct pressure upon the Holly System, and 
the glimmer of an occasional gas lamp is to be seen du- 
ring the dark nights. It is the home of many of the 
most successful merchants and professional men of this 
city; it furnishes Cook County with representatives, 
and can turn out more politicians to the acre than any 
other place of its dimensions west of New York city, to 
say nothing of a family of renowned engineers that are 
a pa., and parcel of its very constitution. 

In the primitive days of the corporate existence of this 


broad village, its government was a simple affair and the | 


principal legislation required was how to drive out the 
stink factories that from its southern confines polluted 
the air of its northernmost limits and interfered with the 
appreciation of the contiguous swamps. In those halcy- 
on days taxes were nominal, real estate was doubling in 


price faster than transfers could be made, and a Village | 


Engineer had not made his appearance in the annual es- 
timates of the board of Trustees. Five average business 


men met occasionly to talk about the opening of a street, | 


> 
how the last suit with the Fertilizing Co. was progres- 
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superintend the construction of roads or lay outa systen 
of sewers. The sailor engineer came to grief before an 
investigating committee, and just about that date time, 
being dull, real estate flat and money scarce, it was con- 
sidered a proper time to inaugurate a complete city gov- 
ernment and do some engineering. 

The following is the result, which is pretty good for a 
village of 4,000 people. We quote from the Chicago 
Tribune :— 


A table summed up from an average of several mont}y- 
ly pay-rolls will perhaps somewhat astonish the tax pay- 
er who believes that economy was the motto under which 
| the present officials were elected and appointed: Trus- 
tees $3 for each meeting, making an average aggregate of 
$750 per annum; Village Clerk, $1,500: Assistant 
Village Clerk, $600; Village Accountant, $2,500; Vil- 
| lage Engineer, $3,000; Draughtsman, $1,500; Assistant 
| Draughtsman, $600; Rodsman, $500; Village Attorney 

$3,500; Superintendent of Public Works, $2,200; Fore- 
man, $1,000; Superintendent of Water Works, $2,000: 
(jointly with Lake); Village Treasurer, $1,500 ; Village 
Collector, $1,500; Assessor, $1,500; Police Captain, $i.- 
200 ; Police Sergeant, $1,000; Police Patrolmen about 
| $12,000; total (not including various temporary assistants 
| employed for brief periods) $37,650 


This is a very considerable total in itself, but it is real- 
| ly increased to each tax payer by about 15 per cent 
That is, the appropriation for each of these salaries js 
made 15 per cent. greater than the amount of the salary 
to be paid, and the aggregate of taxes assessed tor these 
salaries is of course 15 per cent greater ; this is done to 
cover the loss by delay and non-collection of taxes. Con- 
sequently every property owner is assessed at a rate high- 
er than he ought to pay, in order to make up for the 
short-comings ot delinquents, and, practically every man 
who pays his taxes pays his proportion of the above sal- 
aries, plus 15 per cent. 


As an engineering journal we are dealing only with 
that portion which refers to the office of Village Engi- 
neer. The salary is a very liberal one and it is fair to 
presume that there was work to be done in the village 
that required the services of such an expensive official, 
and his corps of assistants. But there has not been a 
square rod of pavement laid, not a bridge built that was 
designed by the present incumbent, not a building erec- 
ted under his supervision, not a foot of sewer construct- 
ed; he had nothing to do with the parks ; he had noth- 
| ing to do with the water supply ; we are really at a loss 
to know what he did do except to wag his tongue and 
draw his salary. 








| The last board of Trustees of Hyde Park inaugurated 
| the present senseless and extravagant system of expendi- 
tures, and it could hardly be expected that the crowd 
| of hungry office seekers that constitute the present re- 
| gime were going to improve on their predecessors in the 
| way of economy. ‘The taxes this year amount to $47 
per capita for each man, woman and child in the village, 
and this at a time when it is al] that most of persons can 
do to get money enough to pay running expenses of liv- 
ing. The political parties of this tax ridden community 
are preparing for a hot contest during the coming week; 
candidates for a board of Trustees, independent of party 
but pledged to an economical administration of affairs 
have been placed in nomination by the tax payers of the 
village; their names and reputations are the best guar- 
antees that could be had as to their fitness for the office, 
and we hope to see them elected by a large majority. 








THE WORCESTER CATASTROPHE. 
; As we go to press the news of the breaking away of the 
| reservoir dam at Worcester, Mass. is being telegraphed 
to every part of the country, and of the leading features 
in the great catastrophe our readers will have been ap- 
prised before our paper reaches them. At present we 
have only the hastily collected information of the daily 
papers, whose accounts would be unsaleable if not sensa- 
tional, and whose reporters are ready to decide upon the 
causes of the failure and to say where the responsibility 
should be cast, upon the imperfect evidence obtained 
amid the confusion and disorder attendant upon such an 
accident. 
It appears from present evidence that the dam was 
very solidly constructed, and in the opinion of the form- 


sing, where a bit of sidewalk was wanted, and what bills | er City Engineer, under whose supervision it was built, 


were to be audited and ordered paid, all of which pro- | was able to withstand the greatest strain that was likely 


of leisure at his city office next day. 


ceedings were duly recorded by the Clerk in an interval to be brought against it. It is probable, however, that, 


as is customary in this country, vigilance was relaxed 


But all this came to an end. Such a large and grow- and the “small leak” went unnoticed and uncared for un- 
b 


| ing village needed an engineer, and so the owner of the | til it was too late to avert the consequences of the long- 
| broadest swamp bagged the berth for a relation, who, be- , continued weakening process that had been going on 


cause he could splice a rope and steer a lumber scow 


| within the wall. There are cases, however, where hu- 


safe from mill to market, must cf course be qualified to | man wisdom and skill are unable to provide for every 
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nssible future emergency ; we hope that this unfortunate 
accident will be investigated to the very bottom, and if 
there has been a failure in engineering skill and know- 
lege, that we may find it out and use the facts so obtained 
for the benefit of the profession, and of the general pub- 
lic who trust to the engineers for the safety of their lives 
and property. 

(Special Dispatch to the Chicago Tribune.) 

WoRCESTER, Mass., March 30.—The original dam 
was built on Lynde Brook in 1863, when the Hon. D, 
Waldo Lincoln was Mayor, and was rebuilt in 1870-71, 


under the supervision of the Hon. Phineas Ball, City En- 
gineer. By this rebuilding the original dam was raised 
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greater number of the Monmouthshire 
shire railways was interrupted. 

From the 16th to the 18th of July heavy rain 
various parts of the East of England and the Midland 
Counties, but with no very exceptional amounts, the 
largest reported being near Louth. 1.36 in.; and at Ual- 
ifax 1.18 in. The districts visited by these rains had, 


however, previously been nearly saturated by tl 


and Glamorgan- 


tell in 


i the 


| 14th to the 16th, con equently the results were very se- 


19 feet, and the capacity of the reservoir was raised to a | 
| occurred, doing considerable local damage, they were 


maximum of 663,330,000 gallons, or, by the use of flush 
boards, to 775 572,000 gallons. In fact, this latter 
amount was stored there May 11, 1873. The outletand 
waste-pipe of the reservoir are 24-inch pipes extending 
beneath to the dam, a gate-house being erected at each 
side of the dam. The stone heading of the arch which 
carries these pipes under the dam on the side next the 
water is a mass of solid stone masunry in cement, 10 ft. 
in thickness. There is also a water-gate at the lower 
gate-house 30 inches in diameter. The dam is faced 
with a heavy wall of masonry, and has in its body seve- 
ral spiling walls, parallel with the face-wall of stone, laid 
in cement, the spaces between these walls being filled in 
with clay which, when put in, was thoroughly puddled 
and packed. The dam on the water side is protected by 
a closely-laid cable-paving to prevent washing and attri- 
tion by the waves. When enlarged in 1870 it was so 
strongly built as to be considered entirely safe if carried 
up 5 feet higher, that being the ultimate purpose at the 
time, to be accomplished whenever the additional capac- 
ity of the reservoir was required. The Hon. Phineas 
Ball, City Engineer, was confident that, even with this 
proposed additional height, which, however has never 
been added, the dam would have been entirely safe. 





The method of sinking the water well, at Sycamore, 
Illinois, illustrated in our last issue, is what is known as 
sinking on a drum curb, The contrivance is simple and 
often employed. 
with the addition of a shaft enclosed at the top, and the 
introduction of compressed air, we get the caisson em- 
ployed for putting down bridge piers. 
wooden braces strike us as unnecessary, and as likely 
to be much in the way when taking out material. As 
the ground was firm enough to stand unsupported at a 
depth of twenty feet, the pressure would be moderate, 
and we query whether the iron ties were called on to do 
much work. We shall be glad to hear of the details of 
the progress and completion of the undertaking. Ac- 
counts of means used to overcome obstacles are always 
instructive and interesting. 


Indeed when used na large scale, 


The transverse 





We want several copies of No. 2 and No. 7 of Vol. 3 
ENGINEERING NEWS to complete setts, and will giveone 
month's subscription for each copy of either of these 
Nos. sent us this month. 





Floods and Economy of Water. 


At the fourteenth ordinary meeting of the present ses- 
sion of the Institution of Civil Engineers, held Tuesday 
evening, the 29th of February, Mr. George Robert Ste- 
phenson, President, in the chair, a paper was read “*On 
the Floods in England and Wales during 1875, and on 
Water Economy,” by Mr. George James Symons, secre- 
tary to the Meteorological Society. 

In 187s, the number as well as the volume of the 
floods was unusual. They were prevalent in many parts 
of England and Wales during the whole of the latter 
part of the year, especially in July and November. 

The first flood, on the 15th of July, was the result of 
a rainfall of large amount and duration. The rain last- 
ed on an an average about thirty hours, but in most lo- 
calities go or more per cent. of the amount fell in twenty- 
four hours, and at some stations all fell in twenty-four 
hours. This flood was chifly confined to the West of 
England, and its effects were most serious in Monmonth- 
shire and South Wales, where at many stations the rain - 
fall on the 15:h of July was nearly twice as great as the 
amount previously recorded at those places. Generally 
heavy summer rains occur in thunderstorms, but the Ju- 
ly rain in Monnouthshire and South Wales was not of 
this type, and was quite as remarkable for its steady per- 
sistent rate, of about 1 inch in each of five successive pe- 
tiods of five hous, as for the total quantity. To give a 
general idea of tae rain in Monmouthshire and South 
Wales, a few statons were mentioned at which the depth 
exceeded 4 inches Thus it was at 
Monmouth 5.91 in.; at Springfield, Newport 5.45 
in.; at Tynant Raayr, Glamorgan 5.10 in.; at the Cem- 
etery, Cardiff 5.05 in.; and Ely, Cardiff 5.02 in. The 








fintern Abbey, | 


damage caused by tle flood was considerable. The Avon | 


and Frome overfloved their banks; at Cinderford, 
Gloucester a reservoir burst and flooded two or more 
mines ; at Monmouthshire a reservoir burst and numer- 
ous bridges were swept away; and the traffic on the 


rious, especially in Staftordshire and the adjoining coun- 
ties. In fact, throughout the Midlands much damage 
was done, and many towns were mundated, 
Northampton, Huntingdon, St. Ives, 
Kidderminster, Coventry, Nuneaton, etc.; a canal burst 
near Tamworth, and railway traffic was stopped on sev- 
eral lines. 

Although during August and September several floods 


including 
Burton-on-Trent, 


quite eclipsed by the much larger and more general ones 
of July, October and November. On October the gth 
a heavy fall of rain occurred over central England, es- 
pecially in the dry district extending north-east from 
Banbury towards Northampton. The depth of rain at 
Banbury, and at stations above it in the valley of the 
Cherwell, was 3 in. or upwards, consequently that river 
was excessively flooded, as was also the Avon, both at 
Stratford-on-Avon and Evesham. During the next 
nine days there was occasional slight rain, amounting 


at 


altogether to about 4% in., which was just sufficient to 
prolong the descharge of the above flood. Much land 
| was therefore under water, and most of the rivers of 


central England were fuller than usual on the 18th of 
October, when another heavy fall of rain commenced 
which lasted through the 19th and part of the 2oth. 
During this time, upwards of 3 in. of rain fell over part 
Staffordshire ; and at Exeter 3.26 in. decendedin a few 
hours, which produced much local but no general dam- 
age. It was far otherwise in the great Midland tract, 
which had received upwards to 2 in. depth of rain. The 
ground being saturated or nearly so, all the low-lying 
lands were flooded, and the total area under water was 
probably greater than has been since 1852. 

Some idea of the exceptional nature of the floods of 
1875 might be gathered from the observation made on 
the height of the Avon, at Stratford-on-Avon; Since 
1800 there had been only ten floods exceeding the height 


of 4 ft. above the weir, and four of these were in 1875, | 
in which year alone more than one flood had reached | 


over 4 ft. Observations at Evesham, 16 miles lower 
down the river, gave nearly the same results, the slight 
difference probably being due to the the tributuries which 
the Avon received between the two towns. 

The enormous amount of damage and loss caused by 
these floods, suggest forcibly the question, ‘‘ Can future 
floods be abated ?” either by embanking, constructing 
storage reservoirs, or lowering the water level. There 
was a prevailing popular demand that the flood water of 
the upper Thames should be stored, but probably those 
who urged this did not realise the enormous amount of 
water to be dealt with. The reservoir storage adequate 
to prevent floods on this river would have to be at least 
160,000,000,000 gallons, and owing to the Thames val- 
ley being singularly destitute of good natural sites for 
reservoirs, their construction of adequate capacity would 
cost at least 15,000,000/. sterling ; this probably was a 
sufficient reply to the suggestion of storage regarded sole- 
ly as a remedial measure against floods. 

Considering that the health of the nation depends on 
the purity of its water supply, and considering the many 
uses of water for manufacturing purposes, and the 
great pecuniary loss resulting from floods, itsjseems re- 
markable that there was in England no central body 


charged with the supervision and control of so important | 


amatter. It was believed that had a central depart- 
ment existed to receive information of the depth of the 
rainfalls, and with power to telegraph the information 
tolocal officers having the sluices, &c., under their abso- 
lute control, much of the recent damage might have 
been averted, 

The quantity and quality of water were so frequently 


| discussed together, that a few words upon the latter 


question might not be out of place. The purity of wa- 
ter supplied for drinking purposes was of the highest im- 


portance, but the extreme refinement of modern analysis | 


had seemingly led chemists to set up a standard of puri- 


ty in excess of the necessities of the case, for every source | 


of supply, even deep well-water and mountain streams, 
had been objected to on some ground. Every one en- 
gaged in selecting a source of water supply looked out 
for the best obtainable 


scarcely be expected that more should be done. Of the 


total supply probably not one-hundredth part was drunk, | 


and not one-thousandth part cold and unmixed with 
other ingredients. It was hard that nine hundred and 


ninety-nine parts must be of the ideal purity for the oth- | 


er one that might be drunk, especially considering that 
the better class of domestic filters would remove every- 
thing injurious.—Eagineering. 





Thomas S. Scott, Esq., is Chief Architect of Public 
Works for the Dominion of Canada. 








Collingwood Schreiber is Chief Engineer of the Inter- | 


colonial Railway. 


William Kingsford, Esq., is Engineer in Charge of | 


Public Works, Ontario. 


John G. Sippell fills the same office in Quebec. 


at a reasonable cost; it could | 
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The Cas Question. 


The wide-spread disaffection against the Gas-lig 


Companies, aided by the low price of kerosene, has as- 


4 


sumed such serious proportions that we hear from all di- 


rections of concessions in price. In this and adjoining 
cities a reduction of twenty-five cents per one t usand 
feet has been granted ; a saving to the consume: of about 
nine per cent. Possibly if this had been deve prior t 


i 
the popular clamor, it would have received more credit, 
but since it is the result of compulsion the question nat- 
the 


uaally arises, will 


ld 


that it is all they can affors to yield. 


reduction satisfy the consumers, 
and should it not be larger? The companies protest 
Let us see 
The following list of dividends of our New York and 
vicinity Gas Campanies shows that notwithstanding the 
reduced consumption occasioned by the economical ten 
dency of the hard times and the introduction of oil their 
profits were very large, and when we consider that their 
construction account, which is large, is almost universal- 
ly paid out of profits, and a large reserve fund is cor 
stantly increased before the distribution of dividends, the 
profits, for hard times like these, seem enormous 


Mutual, New York.. o oae es cs cniels cE Ce 
Reem SON lk ukccen ee aon a 20 * 


Metropolitan “ 10 
Harlem, 8 
Manhattan, ‘“ aa a : : 35 
Nassau, Brooklyn, 8 
Brooklyn, " 20 
pee | eee ae 
| Metropolitan ‘ eee 
Citizen's : (t6a MW AeA eae eb eee 
Williamsburg *‘ 15? 


All cash dividends. 


The effect of these large dividends is seen in the mar 
ket price of the stocks, which, till recently, was in many 
cases three times the par value. 

The liberality claimed in making a concession of even 
| Nine per cent. in the price of gas, is scarcely substantia- 

ted when the subject is closely examined. Last year the 
price of coal to our New York companies was reduced 
one dollar a ton; this year their purchases have been 
made at a further reduction of from fifty to seventy-five 
cents per ton, making a total reduction of from $1.50 to 
$1.75 per ton (from $7.50 to, say $5.85.) Allowing a 
make of 9,000 cubic feet of gas to the ton, this corres- 
ponds to areduction, in this item alone, of, say, 18 cents 
per 1,000 feet. At thesame time wages, and nearly ever 
other item of cost has declined largely, making a total 
reduction in cost of considerably over 25 cents per 1,000 
feet, the amount which, in their generous liberality, the 
gas companies have reluctantly conceded to their dear 
“patrons,” protesting, at the same time, that a further 
reduction would be runious to them. 


The companies are actually making more money, on a 


given production, toeday, with this reduction in price 


than they were two years ago. when their dividends and 


stock showed their profits to be enormous; yet the pres- 
| ident of the Gas-light Association tells us that their bus- 
ness is one or “truth and conscience.” 


Verily, the con- 
science must be as attenuated as the gas they furnish, 
The high price of gas is maintained, Ist, because of 
an unwillingness to part with an exhorbitant profit and 
a supposed ability to compel it; and, 2d, because the 
business is in the management, largely, of men 


who, 


through personal interests or ignorance, or both, have 


been averse to introducing into it the scientific investi- 


gation and progressive developement to which it should 
be peculiarly open, and the tendency of which, in all 


other industries, has been to cheapen and improve pro- 
ducts. 


"There are honorable exceptions to this second class, so 


far as individual engineers are concemed, bat they are 


few, and their personal influence is not sufficient to over- 
| come the unhealthy conservatism of the men they try to 
serve. 

Some other companies attempt to show progressive 
tendencies by retaining reputable chemists, but as the tal- 
| ents of these gentlemen are confined to the simple rou- 
tine of photometric tests, and the study of what density 
will pay the companies best. 


Investigation being res- 


| tricted to the one inevitable, old-fashioned system, their 
employment does not mend matters, but is rather a con- 


stant reflection upon the fitness of the engineer in charge 
who would properly be an expert himself and thorough- 
ly competent to test results. But how can it be expect- 
ed that subordinates will be intelligent and ambitious, 
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when those in authority over them are indifferent to 
any improvement, and discourage every effort that aims | 
at cheapening the cost of gas by the adoption of any | 
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H. A. Streeter, proprietor of the Globe Iron Works of 


Newport Water Works. Report for 1873,'74and '75. | this city, has just completed his contract for the entire 


Newport, Ky. 


process of manufacture differing from the antiquate done | Third Annual Report of the Lowell Water Board. | 


used by our fathers half a century ago. 

We do not propose to make ourselves the advocates of 
any particular system or process of gas-making; but it | 
is no secret that gas at a quality much superior to that | 
furnished by our companies, is now being made in many 
places, and, it is claimed, at a cost greatly inferior to that 
of gas made in the ordinary way. The figures on which | 
some of these claims are made have been published in | 


Yet what | 


these columns, and are of easy verification, 


have our great gas monoplies done towards the investiga- | 74e /ron Works of the United States. 


tion of these claims, and towards introducing such im- | 


provements as may lessen the cost of gas, both to them 
We have knowledge of the fact, that 


and consumers? 
a party of responsible gentlemen having made expert | 
and prac ticalexamination of the residual, or waste pro- | 
duct of one of our New York gasworks, offered, on be- 
ing assigned the limited space of fifty feet square, on 
the company's very ample premises, to erect, without ex- 


pense to the gas company and without interference with 
ts regular business, an apparatus which should return to | 
the company, from this waste product, a value estimated 
at over $600 a day—nothing to be paid by the company 
until the success of the undertaking should be fully dem- 
onstrated, and then by a moderate and reasonable pro- 
portion of the savings effected. The process was in suc- 
cessful operation elswehere; it was no untried experi- 
ment, and its claims were, and are, of ready verification. 
Yet this proposition was not entertained by ‘ the most 
progressive of our New York gas companies.” This 
corporation now, naturally, joins the others in declaring 
that any further reduction in the price of gas cannot be 
thought of. 

Chis is but a sample of the manner in which the cost 
and selling price of gas is maintained, and it shows how 
little can be expected from the progressive instincts of 


those who control this enormous business. 


monopoly is not, however, beyond the influence of the | 


most insignificant of its patrons, and the substitution of 


oil for gas, which improved lamps and low prices have 


greatly stimulated, will, undoubtedly, oblige the gas com- 
panies to move forward, with the rest of the world, in 
seeking real economy through scientific investigation. 
and the employment of engineers thoroughly qualified by 


This giant | 


| Second Annual Report of the Watuppa Water Board. 


scientific and practical education, to manage their works. | 


‘Till this is more generally the rule, we despair of seeing 


that progress made in the art of gas-making which, in re- | 


ducing its cost, will, in much greater ratio, increase its 


application to the varied uses of industry and civiliza- | 


tion.—Engineering and Mining Fournal., 
CORRESPONDENCE. 


Answer to R. in NEws, Feb. 5th, 1876:—We should 
as soon think of “retaining” a Judge as a surveyor. 

Any Co. Surveyor is legally bound to make a survey 
of any land in his county, and furnish any information 
that he may thus obtain, to any of the parties interested 


Lowell, Mass. 1876. 


Fall River, Mass. 1876. | 


On the Nifigon or Copper-Bearing Rocks of Lake | 
Superior, with Notes on Copper Mining in that re- | 
gion. A paper read before the Montreal Natural 
History Society, Feby. 1876, by J. W. Spencer, B. A., 
Mining Engineer. 

A Directory 

of the Furnaces, Rolling Mills, Steel Works, Foges and | 

Prepared by the American 
Philadelphia, 1876. In 

this compilation Mr. Jas. M. Swank, Secretary of the 


Bloomaries in every State. 


Iron and Steel Association. 


Iron and Steel Association has brought together a | 
this year, but it is extremely doubtful if the entire line 


large amount of valuable statistical and other infor- 
mation relating to the iron trade of this country which 
must make this directory a necessity in the office of 
every person engaged either in the manufacture or 


sale of iron throughout the country. 
dollars, 





Manufacturers’ Intelligence 


The Milwaukee (Wis.) Iron Works has every depart- | 
ment in full operation and is employing over one thous- | 


and men. 


Crane Brothers’ Manufacturing Co. of this city, have 


shipped during the last week a full line of productions of | 


their establishment, including pumps, elevators, etc., to 
Philadelphia for display at the Centennial Exhibition. 


They report business exceedingly good and are employ- | 


ing over 600 men on full time. 


The Geo. F. Blake Manufacturing Co. of Boston have 
just completed the pumping machinery for the new wa- 
ter works at Newcastle, Del., and a set of pumping ma- 
chinery for the new water works at Austin, Texas. They 
have also just completed the largest plunger mining 
pump ever constructed in this country, upon the direct 
acting principle, for the Pennsylvania Coal Co. and are 
now engaged in making the air pumps for the steamer 


Great Republic on the lower Mississippi River. This | 


establishment is now employing their full complement of 
men on full time, and have large contracts on hand. 





Contractors’ Intelligence. 
The first locomotive in China has made a trial trip of 
one mile on a tramway near Shanghae. 


The Milwaukee River is to be redocked, at Milwau- 


| kee, on the east side between Detroit and Buffalo Streets. 


The first and only iron bridge on the Pacific coast was 
opened to travel on the 18th of last month at Santa 
Rosa, C al. 

J P Taylor & Co, Chicago have the contract for furnish- 
ing the iron castings and tence for the new court house 


| for Nevada, Storey County, Towa. 


or to the court, provided he is requested so to dc, and can 


collect reasonable compensation therefor. His having 
made a survey for one of the parties, is no bar to his 


making a re-survey of the same land for any other party 


and will not exempt him from the du/y of making such | 


survey when requested ; and we deem this the only hon- 
orable course open to any surveyor. A surveyor is sup- 
posed to be as disinterested as a judge. 

Mr. Shields in answer, No. 1, to Mr. Pierce’s prob- 
lem says: “For that survey by its meandered lines made 
said N. E. y a fractional one.” We had always under- 


stood that a section was made fractional by a meander- | 


ed body of water, or an Indian boundary. 

Act of Congress Feb. 11, 1805, last clause. 
In News of Feb. 5th, page 45, line 25, for 17th read 

18th. B. F..D. 





The Rainy Season. 


rhe rains this season have not only been copious but 
general throughout every section of California. The 
following figures show the amount of rainfall, including 
melted snow, at several of the higher points, to the oth 
instant, in inches: Shasta, 74 ; Sonora, Dutch Flat and 
Weaverville, each, 53; Grass Valley and Placervllle, each 
47; Auburn, 39: Calistoga and Lakeport, each, 33; San- 
ta Rosa, 30; San Francisco, 29; Napa, Santa Monica, 
Los Angeles, San Lui Obispo, each, 28; Oakland and 
Fresno, each, 26; Petaluma, 24: Santa Barbara, 21; 
Woodland, 20; Martinez, 19; Colusa, 18; and San Di- 
ego, 10.— Alameda Co. Gazette. 


See Sec. 2, | 
| 181.61. 


The contract for the construction of the new jail build- 
ing at Macomb, Mc Donough Co, Ill, was awarded on 
March 17th to J. M. Price & Co. of Macomb, for $23,- 
000, by the County Commissioners. 


Supt. Purdy, in his recent report on the water works 
of Lake, Cook Co., IIJ., earnestly recommends the pur- 
chase of a pump of improved manufacture, with a pump- 
ing capacity of 3,000,000 gallons every twenty-four 
hours. 


The contract for the construction of the Milwaukee 
Avenue viaduct, in this city, was awarded last week by 
the Board of Public Works to James Kincand, for $68,- 
The work will be commenced when the weath- 
ef is propitious. 


The American Bridge Company of this city are put- 


| ting in the pneumatic foundations for a railway and high- 


way bridge over the Des Moines River at Keokuk, Towa. 
There will be four piers, one of which is completed and 
two in course of construction, sunk on inverted caissons 
built of timber. 


Henry W. Blanchard and associates of Boston, have 
signed a contract to build a three foot gauge railroad 
from Kelley to St. Stephens, N. B. It will be known as 
the Great Southern R. R.; will be 74 miles long, and is 
to be completed by July 1st, 1878. Work will be com- 
menced upon it early in May. 





The price is ¢wvo 


iron work of the new jail building at Fowler, Benton Co. 
Ind. and the new Insane Asylum at Jefferson, Cook 
Co., Ill. Business at this establishment has been exceed. 
ingly good throughout the season, and they have now 
contracts ahead for over two months. 


The contract for the building of the new Court House 
at Racine, Wis., was awarded last week, by the Building 
Committee of the Board of Supervisors to J. A. Bently 
& Son of Milwaukee, for $39,400, H. R. Bond of Mil. 
waukee, to whom the contract was first awarded for 
$36.500, having withdrawn. If Racine stone is used fo: 
footings $800 is to be deducted from the contract price. 


| April 23d is the day set for the work of building to be 


commenced. 


Work on the new Welland Canal is again in full blast. 
The contracts require that the canal shall be completed 


will be in readiness by the time specified, as much re- 


| mains to be done at the Lake Erie end. Theharbor at 


Port Colborne must be deepened and the pier extended, 
and this kind of work cannot be hurried. The excava- 

tion must be made in solid rock, from fourteen to eigh- 
| teen feet under water. It is the intention to furnish 
fourteen feet of water at all points, except over the mi- 
tersills on the levels, where the water has to be raised 


Here the depth will be only twelve feet. 


The board of Government engineers which was con- 
vened to decide On the plans offered by the company 
| which is to build a bridge over the Mississippi at Caron- 
| delet, twelve miles below St. Louis, réports that an arch- 
ed bridge should be prohibited ; that the 500 feet spans 
should be reduced to 450 feet and a draw put in. They 
propose a bridge with two centre spans of 450 feet each, 
and fixed side spans of 250 feet, with a draw having two 
160 feet openings. 


The lowest part of the superstruct- 


ure is to be 100 feet above low water. Two railway 





tracks, two highway tracks, and two foot paths, each 
of 8 feet width , are to be provided. No riprap or oth- 
er protection to foundations is to be allowed. It is 


plain that the experience with the present St. Louis 
bridge is not satisfactory to our Government engineers. 





| Proposals for Contracts. 


OLD Court HOUSE FOR SALE.—Proposals for the 
purchase of the Old Court House at Springfield. Tl, will 
be received at the office of the county clerk of Sangamon 
county, until noon of Thursday, April 18, 1876. George 
| Pickerell, W. M. Warren, J. S. Highmore, Special Com- 
| mittee, 








Commissioners’ Office, Hamilton Co., Ohic } 
March 8, 1876. { 
| EMBANKMENT AND APPROACHES,—Sealed proposals 
will be received at this office until Friday, April 7, 1876, 
jat 12 o'clock m., for making embankment and approach- 
es to the Union Bridge over Little Miami River, be- 
tween Spencer and Anderson townships. Specifications 
| and profile can be seen at this office. By order of Com- 
missioners. Joseph B. Humphreys, Auditor. 
By Jas. F. White, Deputy. 


Detroit & Milwaukee Railroad, ) 
Receiver’s Office, March, 27, 1876. f 
STEEL RAILs.—Tenders will be received until the 5th 
day of April, 1876, for the delivery at Grand Haven or 
Detroit, of five thousand tons, (gross) of First Quality 
Bessemer Steel Rails, with usual guarantee for five (5) 
years, two thirds thereof to be thirty feet long, and none 
less than twenty-four feet long, 5714 pounds to the yard 
delivery at the rate of not less than seven hundred tons, 
nor more than one thousand tons per month, beginning 
with April and to be completed before Novenber, 1876. 
Payment to be made as follows: An equal amount of 
old iron rails to be delivered monthly at thesame place 
where the steel rails are received, and the residue in 
money on the 10th of the month succeeding the delivery 
provided the revenue of the line will admit of such pay- 
ment in money, or if not, the deficiency to be covered 
| by a Receiver’s Certificate bearing interest, non-cumula- 
tive, from that date, at the rate of seven per cent per 
annum, in conformity with an order of the Circuit Court 
ot Wayne county, authorizing a contrac, and making 
such deficiency a charge upon the line; s copy of such 
order to be attached to the contract. CC. Trowbridge 
| Receiver. 
| 


DREDGING.—Proposals in duplicate, addressed to the 
| undersigned, and endorsed ‘“ Proposas for dredging at 
Buffalo, N. Y,” are invited. For specifications, all other 
necessary information, and blank forn upon which pro- 
posals must be made apply to this offre before 12 o’clock 
noon, Thursday, April 6th, 1876, at whichsime bids 
will be opened and award made. ¢. E. Blunt, Lt. Col. 
of Engineers. 
U.S. Engineer's office, 120 Peal St., Buffalo, N. Y., 
March 16, 1876. 
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IRON WorK.—Proposals will be received by the un- 
dersigned at Morrison, up to 12 o'clock m, on Thursday 
the 20th day of April, 1876, for the construction of 14 
iron cells in the Whiteside County (Illinois) Jail, includ- 
ing iron floors, platforms, corridor, gratings, doors and 
and locks, and other fixtures, in accordance with plans | 
and specifications now on file in the County Clerk’s of- 
fice. By order of special committee. E. W. Payne, 
County Committee. 


STREET IMPROVEMENT.—Proposals will be received at | 
the office of the Board of Improvement until 12 o'clock 
noon, of Monday, April 24th, 1876, for grading, curbing, | 
flagging gutters, macadamizing the road bed and con- | 
structing the necessary culverts, drains or retaining walls | 
on Locust Street, from Mound Street to Main Street in 
the city of Cincinnati, O., in accordance with specifica- 
tions on file in the office of the Board of Improvements. | 

3idders to use the printed forms as no others will be re- | 
<eived. By order of the Board. Lewis G. Bennard, 
Clerk. 


SCHOOL BUILDING.—Proposals for the erection of a 
public school building for the seventh ward, Allegheny, | 
Pa., will be received until Thursday, April 6th, 4 P. M. | 
Plans and specifications can be seen at the office of Barr | 
& Moser, Architects. Proposals to be left with Mr. Ed- 
ward Foerster, 164 Smithfield Street, Pittsburgh, Pa., or 
any other member of the Board. Ay order of the 
Board, 


MASONRY AND IRON WoRK.—Proposals for the abut- | 
ments of Hiland Avenue Bridge over Railroad Street at | 
Pittsburgh, Pa., also for furnishing and erecting iron | 
steps and railing at same place will be received at the | 
City Engineer's office where plans and specifications can | 
be seen until April 6th, 1876. W.H. Denniston, John 
Beecher, Lemuel Spohr, S. F. Stewart, John Liggett, 
Commissioners, 


| 
EARTH WoRK.—Proposals will be received at the of- | 


fice of the undersigned, in Sedalia, Missouri, until April 
10 1876, for filling trestles on the line of the Missouri, 
Kansas & Texas Railway, between Moberly and Hanni- 


es STEAM ENGINES, | 


} Nostrand s Kngineering Magazine, June, 1873. 


Bidders will state the price per cubic yard for work 
done with steam shovel and with scrapers separately. 
Each bid must be accomp1nied by a satisfactory bond | 
of $5,000, for the faithful performance of the contract. | 
For further information and facilities to examine the 
work, applications should be made to this office. 
Lee, Resident Engineer. 


| 


MASONRY AND IRON WoRK.—Proposals will be re- | 
ceived by the Board of Commissioners of Monroe Co., | 
Indiana, at the Auditor's office until 1 o'clock, Wednes- 
day, April 26th, 1876, for the building of stone abut- | 
ments for bridge, and iron fence around the court house 
square. Plans and specifications can be seen at the Au- 
ditor’s office. Cash payments. James F. Manley, Au- | 
ditor Monroe County. | 


HEATING APPARATUS.—Proposals addressed to the | 
undersigned, will be received at this office, until the 8th | 
day of April, inclusive, for the constructiun and fitting 
up of a heating apparatus at the Quebec jail. The plans 
and specificationa of the work may be seen at this office 
every day between the hours of 10 a. m. and 4 p.m. By 
order; E, Moreau, Secretary. Department of Agricul- 
ture and Public Works. 

Quebec, Canada, March 23d, 1876. 


IRON TRUSS BRIDGE.—Sealed proposals will be re- 
ceived by the Commissioners of Cass County, Indiana, 
at their office in I.ogansport, Indiana, until 12 o'clock, 
noon, on the 2oth day of April, 1876, for the erection of 
a Wrought Iron Truss Bridge, over Eel river, at the 
North end of Sixth street, in the city of Logansport. 
Said bridge to have two spans, one span 110 feet and 
one span 112 feet extreme lengths, with one roadway 20 
feet clear width, and two footways 6 feet clear width each; 
to have 3-inch oak floor on roadways and 2-inch pine 
floors on footways, with all oak joists. The bridge to 
have iron floor beams and wrought iron footway fences, 
with posts secured on floor beams. Capacity of bridge to 
be 100 Ibs. per square foot of roadway, and 60 Ibs. a 
square foot of footways, exclusive of bridge weight. No 
iron to be strained over 13,000 fbs. per square inch in 
tension, 8,000 Ibs. per square inch in shearing, and 9,000 
Ibs. per square inch in Gordon’s formula for compres- 
sion strains. Builders must furnish full plans and de- 
tailed specifications, giving forms and dimensions of gir- 
ders, size of each part of bridge, together with strain 
sheets, giving weight of bridge with maximum strains un- 
der the specified load, and the cross-section of each prin- 
cipal part in square inches. Bids to be made per lineal | 





foot for extreme length of superstructure. Proposals not 
in accordance with this advertisement will not be consid- 
ered, and the right is reserved to reject any and all bids. | 
John Hynes, Dennis Uhl, Daniel Foglesong, Board of | 
Commissioners, Cass County. 





JAIL.—Plans and specifications for a jail to be built 
at Troy, Missouri, are called for, the same to be submit- 
ted to the Court in Troy on the roth of April, 1876. 
The general plan of said jail to be two stories in height 
of brick, with four medium sized cells in the second sto- 
ry, and two offices in the lower story, one room for in- 
sane, and also two rooms for jailer’s residence, and the 
total cost thereof not to exceed $10,000; the Court to 
select the plan and submit the building of said jail in 
accordance with said plan to competition. 

Wm. A. Woodson, Clerk of the County Court. 
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SCHOOL House.—Sealed proposals will be received at 


| the office of the Clerk of the Board of Education of 
| Northampton Township, Summit County, Ohio, until 12 


o'clock at noon, on the seventeenth day of April 1876, for 
building a School House on the lot situated in Sub-dis- 
trict No. 1, according to the plans and specitications on 
file in said office. 


By order of the Board of Education, 
H. A. PACKARD, Cler&. 


Office of Township Clerk of Bedford. 

SCHOOL HousE.—Sealed proposals will be received by 
the undersigned at the office of the ‘Township Clerk, un- 
til 12 o’clock noon of April 17th, 1876, for the construc- 
tion of a brick school house in sub-district No.1. James 
A. Black, George Long, Osro Osborn, Committee on 
Buildings. 

Bedford, Ohio, March 13, 1876, 





O. B. GREEN, Pres. THOS. BURGESS, Suft. 
C, H. ATKINS, Sec. and Treas. 


VULCAN IRON WORKS CO. 


80 to 94 N. Clinton Street, Chicago, Ill. 
BUILD 


Steam Dredges, Steam Shovels, 
STEAM PILE DRIVERS, 
Steam Engines of all kinds. 


Also Mill Gearing, Shafting, Pulleys, Hangers, and General 
Machinery. Make castings of best iron on 
short notice. 


___ Sobbing Work Done Promptly. ; 
SCOVILLE IRON WORKS, 


21 N. Clinton street, CHICAGO 


MANUFACTURES 


Gang Saws and Rubbing Beds, 
Pile Drivers and Hoisting Engines, 
Stamp Mills and Mining Machinery, 
Overhead Travelers and Heavy Derricks, 


+ | Stationary Engines, Shafting, Pulleys, etc. | 


Cast Iron Gas and Water Pipe, 
VALVES, HYDRANTS, &c. 


Large or small orders promptly filled at lowest rates, 


'T. B. FARRINCTON, 


Manufacturers’ Agent, 
Also Contractor for the construction of Water Works and 
Gas Works complete, or for furnishing and laying pipe, hy- 
drants, valves, &c. 


101 Washington Street, Chicago. 


J. P. TAYLOR & CO., 


Manufacturers and dealers in 


CRESTINGS, IRON FENCE. 


Copper Weather Vanes, 


{STABLE FIXTURES, 






And all kinds of 


Ornamental Iron Work 


253 LAKE STREET, 


CHICAGO, 


Orders by Mail or otherwise promptly attended to. 
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Jail lron Work 





Vault 


ODM4HHOMS 





Itt 


J. W. ATKINSON, 


Slate and Tin Roofing, 


GALVANIZED IRON CORNICE, 


Elevator Buckets, Furnaces, Ranges, 


Registers and Ventilators, 
And all kinds of Jobbing in Sheet Metal. 


313 to 32! So. Clinton St., 
NEAR HARRISON STREET, CHICACO. 


A. KNISELY & CO., 


Slate, Tin and Corrugated Iron 


m OP GF &. FES: 


Manutacturers of 


Galvanized tron Cornices, 
Hayes’ Patent Sky-Lights, Elevator Buckets, etc. 
72 and 74 West Monroe St., Chicago. 


SIDEWALK LIGHTS. 


messes This 


mn 
and 
streets, Chicago. 


Floor Roof Lights. 
BROWN BROTHERS 
5 Manutacturin Co., 
Northwest corner Clinton ond Jacheon 


HELLER & BRIGHTLY, Engineering and Surveying tn- 


st ts, 33 N.S th St., Philadelphia. 
| struments even iladelphia <Rave MAR, 


H. H. SCOVILLE, Proprietor. 


“Eo 
we have redaced the weight one 


Without decreasing size of any part of our 
gineers’ Transit 
half. An ordinary Transit Telescope magnifies from 
10 to 12 diameters, our new Transit Telescope (jength 
10‘q inches, shows objects erect and not inverted 
magnifies 24 diameters and will read time on a watch 
dial at 9&5 feet. For description of our new Mining 
Transit (weight 5'4 Ibs.) and Plummet Lamp, see Van 


BK vtract from report of Committee of Civ. Engs. ap 
pointed by Franklin Inst. toexamine H. & B.’s new 
Transit (Dec. IsTi}: ‘It exhibits several novelties 
of construction which, in the opinion of the commit- 
tee, render it superior to those now in use, and in its 
opinion the deviations which they have made from the 
common styles of Transit are decided improvements 

Jous C. Taavtrwing, Chairman. 
Descriptive and [ilustrated Price List sent Post-paid. on Application, 





THIS PAPER IS ON FILE WITH 





Where Advertising Contracts can be made. 


PATENTS. 


Subscribe for the Western Scientific Journal. It contains all 
steps necessary to obtain letters patent, decisions of courts on 
patents, and much scientific reading. Only 75 cents per year im 


advance. Address 
WILSON & MORRIS, 


Peoria, Mi. 


JAS. R. WILLETT, 
‘ARCHITECT, 


85 DEARBORN STREET, CHICACO 
ROOM 22. 





Webster’s Dictionary 


10,000 Words and Meanings not iu other Dictionaries. 
3000 Engravings; 1840 Pages Quarto. Price $12. 
FOUR PACES COLORED PLATES. 

“ THE BBST PRACTICAL ENGLISH DICTION- 
ARY EXTANT.” —London Quarterly Review, 
Oct., 187}. 

The sales of Webster’s Dictionaries throughout 
the country are 20 times as large as the sales of 
any other Dictionaries. We will send proof of this 
on application. 

One family of children having WEBSTER’S 
UNABRIDGED, and using it freely, and another 
not having it, the first will become much the most 
intelligent men and women, Ask your child's 
teacher or your minister if it is not so, then buy the 


book and urge your children to use it freely. Pub- 
lished by 


C.&C.MERRIAM,Springfield,Mass. 


OMNHO-AD>VCc 


Every Civil Engineer, Surveyor, Lawyer, and Real Estate 
Owner should read 


“The Riparian Question,”’ 
By S. S. Greeley, published in No. 12 of Engineering News 
PRICE — Six Cents. 

The same in pamphlet form, Zen Cents. 

For sale only at this office. 
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Turning- Tables, 


Pivot Bridges, sais! Trestles, 
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| Edward Hemberle, 
W. G. Coolidge, Sec’y. ¢ 
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| Engineers. 


ROOFS, 


Heavy Castings, General Iron and Foundry Work. 
BUILDERS OF 


PNEUMATIC, MASONRY, AND SCREW-PILE | 
SUBSTRUCTURES. 


Iron Bridges and Roofs upon the principal Railroads in the United States illustrate designs and 
attest the character and extent of —- of Works. 


G27" Proposals accompanied by 
application, 


WORKS: Cor Egan and Stewart Aves. OFFICE: 21OLaSalle St, cor Adams. 
THE AMERICAN BRIDGE CO., Chicago. 


Address, 






LIST OF BOOKS FOR SALE 


Al 


Field Books, 


SHUUNK. 

\ Practical Tretise on Railway 
Curves, and Location, for the 
Young Engineers. By W. F. 
NE is san dnsene vada sh naeee 

1 RAUTWINE 


Che Field Practice of Laying Out 
Circular Curves for Railroads. 


By J. C. Trautwine, C.E. 6th 
edition, revised and enlarged. 
12mo. morocco, tucks. Phila- 


dlelphia, 1869 eS doe ec ereseocsees 
\ New Method of Calculating 
the Cubic Contents of Excava- 
tions and Embankments by the 


Aid of Diagrams. By J. M. 
lrautwine. 3d edition, revis- 
ed and enlarged. Philadelphia, 


TSOG.. oc ccc ecccsesvccecccece 
lhe Civil Engineer’s Pocket Book 


By J. C. Trautwine. 1I2mo. 
648 pages, tuck, err 
1872... evalsinaaeene 


MOLE SWOR’ r H. 
Pocket Book of Useful Formulae 
and Memoranda for Civil and 


Mechanica] Engineers. By G. 
L. Molesworth. 1 vol., 32mo. 
oblong, morocco, gilt......... 


NYSTROM. 


Pocket Book of Mechanics and 
Engineering. By J. W. Nys- 
trom. 11thedition. Philadel- 
phia, 1872... .ceseceesesceces 


RUMBLE. 

Illustrated Engineering Price Book. 
By T. W. Rumble. Quarto. 
London, 1866 <..600 ccsreccsens 

SCRIBNER., 

Engineers’, Contractors’ and Sur- 
veyors’ Pocket Table Book. 
by J. M. Scribner. 18mo. tuck. 

Mechanic's Companion. By]. M. 
Scribner. 18mo. tuck........ 

HAMILTON. 

Useful Information for Railway 
Men. Compiled by W.G Ham- 
ilton, Engineer. Third edition, 
revised and enlarged, 600 pages 
pocket form, morocco. New 


York, 


1871 
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Weale’s Series. 


Civil Engineering, by H. Law and G. 
Wie Ns a iss ak ae eed cme ee 
Draining Districts and I.ands, by G. 

Ds DOMGET: < oac.ciciheiaccivees 
With Drainage and Sewage of towns 
Two: Gola: MORE. . «60s 0 ben Ths ace 
Well-Sinking, Boring, & Pump Work 
by J]. G. Swindell, revised by G. R. 
SES cnadeassadekcociawsoeees 
Road-Making and 
Macadamized Roads, by Gen. Sir J. 
Burgoyne ; 
Land and Engineering 


[. Baker 


Surveying, by 


Agricultural Engineering Buildings, Mo- 


tive Powers, Field Engines, Machin- 
ery, and Implements, by G. H. An- 
QEOWE is os. 0n omc cca cete nth eee 
Economy of Fuel, by T. S. Prideaux. 
Embanking Lands from the Sea, by J. 
WU MGIDE. 5 055020 santana the ip tee 
Water Works for Cities and Towns by 
S. Hughes 


Gas Works and Manufacturing Coal 
Gas, by S. Hughes. .. 2's 20...0% 


Water Power, as applied to Mills, etc. 
by J. Glynn 


Subterraneous Surveying and Ranging 
the Line without the Magnet, by T. 
Fenwick with additions by T. Bak- 

Civil Engineering of North America, 
by D. Stevenson 


Hydraulic Engineering, by G. R. Bur- 
nell 


Rivers and Torrents,and a Tretise on 
Navigable Canals and Rivers that 
carry Sand and Mud, from the Ital- 
ian of Paul Frisi 


Combustion of Coal, and the Preven- 
tion of et by C. Wye Williams 
a7. e seas 


eeu Meat of Sasiticiee 


Drawing, by John Caxton, En- 
RRS... oo 0s cewwes'e cc weban oad 
Coal and Coal Mining. Second edi- 
tion, revised and corrected. By 
Warington W. Smyth, M. H., F. 
TR: Bhasin dus ween bc wikel waa 


Maintenance of 
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Wrought Iron Columns, 


>lans, Specifications and Lithographs, promptly submitted upon 
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MANUFACTURE 


IRON BRIDGES AND IRON ROOF FRAMES. 


Corrugated Iron, lron Roofing, and 
Munson’s Patent Fire Proof Doors and Shutters, 


DGE CO. pe Lacey Co, 





April 1, 1876. 


= 





D. A. Courter, Pres. | NO. 215 and 217 Lake St., Chicago, Ill. | A. T. Bates, se, 


NICKEL & STRASSBERGER, 
ENGINEERING AND SURVEYING 


Instrument Makers. 


128 & 130 Clark st., Chicago. 





Engineers’ : Surveyors’ 


TRANSITS 


TRANSIT COMPASSES, 


LEVELS, 


LEVELING RODS, 


CHAINS, 


Steel and Metallic Tapes, &c. 


Price lists sent on application. 


Established 1820, 
Wituiam J. Younc & Sons, 


MATHEMATICAL and 
ENGINEERING 


Instrument Makers. 


43 North Seventh Street, Philadelphia. 


Tapes, Compasses, 
Draughting Engineering 
Instruments, Stationery 





Improved Transits and Levels, 


Chains, Aneroid Barometers. 


Photographs on application. 
B. KRATZENSTEIN, 


Successor to F. Arnold & Co., 


MATHEMATICAL INSTRUMENT 
MAKER. 


Surveyors’ and Engineers’ Instruments made to 
order and repaired. 


157 State Street, Chicago, lil. 


Formerly 114 Randolph Street, 





Contractors’ Directory, 
ee 
___ Public Works. 


The American Bridge Co. 


See Advertisement, 


\ 


Conro, Carkin & Co., 
4 South Clark Street, Chicago, U1. 


Oo. B. Green, 


178 South Water street, Chicago. 


FitzSimons & Connell, | 
100 Washington Street, Chicago, 0 ° 


Wm. B. Howard, 
Room 16, Metropolitan Block, Chica 


J. E. Miller & Co. 
4 South Clark Street, Chic ago, hos 


Ray & Whitney, 


West end 12th Street Bridge, Chicago, II! 


Steel & McMahon, 
86 LaSalle Street, Chicago, Ill. 


Cas and Water Works. 
T. B. Farrington, 
101 Washington Street, Chicago, Ill. 
Railways. 
John H. Cutches, 
84 La Salle Street, Chicago, Hl. 
Bridges. 


The American Bridge Co., 


See Advertisement. 


Wells, French &Co., 
144 Dearborn street, Chicago, II). 


Mason Work. 














Barker & Smull, 
148 Madison street, Chicago. 


T. H Bryant, 
Hyde Park, Hl. 


Busse & Sturtevant, 
126 Dea arborn street, Chicago. 


D. H. Call, 
47 North Ashland avenue, Chicago. 


T. E. Courtney, 
__87 Washington street, Chicago. 


, Cox Brothers, 
1639 _ Prairie Avenue, Chicago. 


Dameier & Elder, 
Room 11, 106 5th avenue, Chicago. 


Earnshaw & Cobel, 
164 East Randolph street, Chicago. 


Niegelsen and Shields 
Room 51, Major Block, Chicago. 


Pavements. 





D. D. McBean, 
Roun 4 35 Denies ee, See, 


James C. McBean, 
7 Clark street, Chicago. 





| 


J.B Smith, 
151 Randolph street, Chic o. Ill. 


~_Asphalt Paving. 


J.L. Fulton & Co., 
174 LaSalle street, Chicago. 


Sewer Pipe Manuf’s. 





Gladding, McBean & Co., 
Lincoln, Placer Co., Cal. 


_ Roofs, Cornices, &c._ 


J.W.Atkinsén, > 
313 to 321 Clinton street, Chicago. 


A. Knisely & Co., 
72 and 74 W. Monroe street, Chicago. 














